health psychology report · volume 4(2), 6 original article background Valid assessment of body image is salient in therapy and rehabilitation of women suffering from breast cancer. Adequate instruments are still lacking in this domain. To overcome this limitation two aims were formulated in the study. First, we tested the factorial structure of the Body Image after Breast Cancer Questionnaire (BIBCQ) developed by Baxter (1998) in Canada, in the Polish context. Then, we tested the construct validity of the scale. The scale is based on a multidimensional concept of the body image of chronically ill individuals proposed by Vamos (1993) .
Background
Body image is pan-culturally related to quality of life, especially in its psychological aspect (Derbis, 2000 (Derbis, , 2007 Kowalik, 2000; Montazeri, 2008) . From the cultural perspective body image is the domain of interest more for women compared to men (Schier, 2009) . From their birth, especially in traditional cultures, girls are evaluated by others through the lens of their appearance and its conformity to prevalent cultural standards. The standard of feminine body image is frequently exposed in mass media and the mainstream culture. Children are socialized in these standards early on by playing with Barbie dolls and watching TV commercials where women's bodies are unnaturally slim and equipped with the attributes of femininity, such as big breasts or lips. Thus some attributes of a woman's body are more crucial for body image and self than others. Women's breasts seem to be an important attribute of femininity; therefore when their perception is distorted by cancer it may seriously impair the body image of an ill woman.
The body image has been proved to be related to the development of the body self construct and the process of rehabilitation of individuals whose body appearance has been changed by illness, injury or medically often life-conserving surgery (Kowalik, 2007 (Kowalik, , 2009 Stavrou et al., 2009 ). The body image and the body self are described in the literature as multidimensional constructs (e.g., Ben-Tovim & Walker, 1991; Cash, 2004; Cash & Pruzinsky, 1990; Głębocka & Kulbat, 2005; Kowalik, 2009; Lipowska & Lipowski, 2013; Mirucka, 2003 Mirucka, , 2005 Slade, 1994; Vamos, 1993) . Although the two constructs differ, they are also interrelated (Izydorczyk & Bieńkowska, 2008; Lipowska & Lipowski, 2013; Mirucka & Sakson-Obada, 2013) . Generally, the body image is treated as a component of the body self, integral for self-image. Even though the construct is integral for self in the lifetime, its temporal (in)stability depends on domain, context, situation and time. Therefore, the body image has to be defined and assessed within the narrow domain of interest or situational context, rather than as a general construct ascribed to an individual. One of these contexts refers to the body image of women with breast cancer targeted in this study.
In general, two domains should be distinguished within the body image individuals maintain. First, it is the mental representation of own body attributes, such as the size, shape and the spatial location of body elements, which is usually self-evaluated in reference to socially desirable standards. The second domain relates to the psychological importance of these attributes, namely feelings/affect and cognitions related to each attribute separately and in their combinations. The psychological importance of life-threatening and cancer-related changes in body attributes (e.g., breast) probably matters more for women with breast cancer than the aspect related to their mental representation of body attributes (e.g., size). Illness and its medical treatment, often accompanied by surgery and hormonal therapy, may evoke multifold changes in body perception of an ill woman, including sensory changes within the breast, chest, armpit or arm, but also in feelings of sexual attractiveness and comfort during sexual intimacy (Fallbjӧrk, Rasmussen, Karlsson, & Salander, 2013; Paterson, Lengacher, Donovan, Kip, & Tofthagen, 2016) . Breast conservation or mastectomy surgery may trigger more global problems within body image, identity, mood, self-esteem, sexuality, self-satisfaction, and decrease in life satisfaction. According to Al-Ghazal, Fallowfield and Blamey (2000) , 91.00% of women after breast-conservation surgery and 80.00% of those who underwent breast reconstruction were less than moderately satisfied with their bodies. The more invasive the treatment is, the less satisfied women are regarding their body and well-being. However, many researchers indicate (e.g., Ashing-Giwaa, Padilla, Bohorqueza, Tejeroa, & Garcia 2006; Fung, Lau, Fielding, Or, & Wai, 2001; Kissane et al., 1998; Pinto & Trunzo, 2004; Schou, Ekeberg, Sandvik, Hjermstad, & Ruland, 2005) that women who underwent breast-conservation surgery have a better body image, fewer body-change-related worries and feel more accepted by their spouses compared to women after mastectomy. Moreover, supplementary treatment in breast cancer patients may introduce additional health and appearance distortions relevant for body image. Among these, hair loss strongly impairs body esteem, although it depends on the attitude to this problem the woman adopts (Baxley, Kendrick, & Brown, 1984; Boehmke & Dickerson, 2005) . While some women view their hair loss as a sign of courage and a source of pride, others perceive it as a traumatic experience seriously undermining their identity. Weight gain is another problem which may affect body esteem of patients. Goodwin et al. (1999) revealed in their study on 545 women with breast cancer that 84.00% of them gain 1.60 kg on average immediately after the cancer diagnosis.
Although the literature describing the effects of breast cancer on women's health is extensive, research on its effects on body image is still lacking. One reason is the lack of adequate instruments for body image assessment. Although their number has increased recently, instruments adequate for women with breast cancer are still needed. The European Organisation for Research and Treatment of Cancer (EORTC) introduced the EORTC QLQ-C30 including the module BR-23 (EORTC) for women with breast cancer, which is currently commonly used in this domain. However, this subscale is limited as it assesses only narrow aspects of the body image. Another, more extended and promising scale used in the field is the Body Image after Breast Cancer Questionnaire (BIBCQ) proposed by Baxter (1998) .
The Body Image afTer BreasT CanCer QuesTIonnaIre
The BIBCQ scale is based on a multidimensional concept taking into account various aspects of the body image of chronically ill individuals proposed by Vamos (1993) . The author stresses that four aspects need to be considered when analyzing the situation of chronically ill individuals: (1) Comfort addressing body related changes biased by illness, including pain, fatigue and nausea; (2) Competence referring to behaviors and cognitions evoked by changes in individual mobility and sexual functioning; (3) Appearance related to physical changes biased by illness and treatment procedures; (4) Predictability based on the illness time-span stability, including personal estimation of mood, and evaluation of age-related appropriateness of dysfunction occurrence. Referring to this framework, we assume in the present study that the body image of women experiencing breast cancer develops as the outcome of body-related experiences, including pain, fatigue, adverse changes in cognitive and biological functioning, and appearance biased by illness and/or its treatment. Baxter (1998) and Baxter in collaboration with colleagues (Baxter et al., 2006) developed the scale to assess the long-term effects of breast cancer on the body image in multiple domains. Based on the framework of Vamos, the authors carried out the study aiming to develop the scale. Interviews with women with breast cancer and field experts in Canada were the basis from which the final item-set of the BIBCQ was developed. The authors proposed the BIBCQ scale's structure based on exploratory factor analysis carried out on the large item pool which was reduced finally to 53 items indicative for six body image domains/subscales: vulnerability, body stigma, limitations, body concerns, transparency, and arm concerns (Baxter, 1998) (see Appendix) .
Vulnerability items assess vulnerability of the body to illness and cancer, feelings of invasion of the body, and a loss of trust in one's body as a healthy and functioning organism. More than half of the body stigma items loaded positively, while less than half negatively with the factor in the study of Baxter (1998) . Positively loading items sample feelings of a need to keep the body hidden and avoid physical intimacy (items' endorsement indicates a high level of body stigma). Negatively loading items were indicative of feelings of comfort with nude appearance and sexual attractiveness (items' endorsement indicates low levels of body stigma). The positive and negative item loadings were also reported by Baxter within the limitations subscale. The first indicate an increased sense of limitation, while the others indicate a lesser sense of limitation. The body concerns items assess a general positive view of general body appearance. A sense of concern about the obviousness of cancer related changes to appearance or the ability of others to detect such changes is assessed by items of the transparency subscale. Finally, the arm concerns subscale proposed by the author includes positively and negatively loaded items. Positively loading items indicate a greater, whereas negatively loading items indicate a lesser degree of arm symptoms and concerns in women with breast cancer.
As some items were more suited to a frequency measure, and others for an agreement measure, two response formats were finally distinguished within the BIBCQ item set. Type one statements are indicative of (dis)agreement (items 1 to 28), while type two statements assess the frequency of behaviors or feelings of interest (items 29 to 53). The authors reported the BIBCQ reliability referring to internal consistency and test-retest time stability of results in the Canadian sample. The reliability of all subscales was acceptable and α coefficients of subscales ranged from .75 to .86 in the Canadian sample (Baxter, 1998) . The test-retest stability as indicated by the difference in α coefficients between Time 1 and Time 2 assessments were: -.03 for vulnerability, .01 for body stigma, -.02 for limitations, -.01 for body concerns, and -.05 for transparency and arm concerns (Baxter et al., 2006) .
aims of the study
One's body image has crucial significance for individual quality of life and the course of treatment of women with breast cancer. This type of cancer ranks as the first among cancer diseases diagnosed in the population of women in Poland (Statistical Office in Krakow, 2012) . There is a lack of body image assessment instruments in the Polish context targeting the specific group of women with breast cancer. Therefore we set out in the present study to test the validity of the BIBCQ scale in the Polish context in two areas. In Study 1 we tested the factorial structure of the BIBCQ item-set in the sample of Polish women experiencing breast cancer. In Study 2, we tested the construct (convergent and divergent) and discriminant validity of the scale in the Polish context.
Study 1
Previous studies on body image revealed that it is a multifactorial construct with between 2 and 7 factors (Baxter, 1998) . Differences in item content and samples may bias these differences. Thus Baxter (1998) generating and the BIBCQ factorial structure should be repeated independently by other investigators in different populations of women with breast cancer using exploratory and confirmatory factor analysis. To date the BIBCQ scale has been tested not only in the Canadian context, but also in Chinese (Zhang et al., 2014) and Brazilian (Goncalves et al., 2014) samples. These studies revealed differences in the scale structure outside of a Canadian (Western) sample, indicating that careful investigation of its structure should be carried out in non-Canadian cultures. Furthermore, different psychometric properties were also found in Canadian (Boquiren, Esplen, Wong, Toner, & Warner, 2013) and non-Canadian samples across studies (Chen et al., 2010; Kanatas et al., 2012) .
The present study aimed to confirm or, if necessary, to investigate the factorial structure of the BIB-CQ scale proposed by Baxter. For this purpose, confirmatory, and if necessary exploratory, factor analyses were implemented. For these reasons and considering the sample size, the present study should be treated as preliminary and the resulting description of a factorial structure of the BIBCQ as a solution which needs further investigation in the Polish context.
ParTICIPanTs and ProCedure

Measure
The Body Image Breast Cancer Questionnaire consists of 45 items and an additional 6 items addressed to women who are not missing a breast due to lack of surgery or successful conservation/reconstruction surgery (lumpectomy -L items); and 2 items addressed to women who after the surgery are missing one or both breasts (mastectomy -M items). The questionnaire assesses the long-term impact of the breast cancer on the woman's body image.
The 6 subscales vary in the number of items included, where: Vulnerability has 11 general items and 1 L item; Body stigma has 11 general items and 4 L and 1 M items; Limitations has 8 general items; Body concerns has 6 general items; Transparency has 5 general items and 1 M item; and Arm concerns has 4 items and 1 L specific item. The scale has a 5-step Likert-response format different for Type I and Type II statements. The response format for Type I statements assesses respondents' agreement and ranges from (1) Strongly disagree to (5) Strongly agree, whereas Type II statements estimate the frequency of respondents' feelings, thoughts and behaviors and the response format ranges from (1) Never/almost never to (5) Always/almost always.
The BIBCQ questionnaire was translated and back-translated from the English to the Polish version by three independent translators, two of whom had a psychological and one a linguistic background (Brislin, 1980) . One questionnaire was developed based on three translation outcome item pools. This version was back-translated from Polish to English by a British psychologist. The Polish version of the scale was named Kwestionariusz do Badania Obrazu Ciała Kobiet z Rakiem Piersi (KOC-RP).
Participants
Two hundred and seventy women after breast surgery were sampled. Their mean age ranged from 24 to 81 (M = 55.37, SD = 9.21). Seventy-six percent of women had university or higher-school education and 50.00% of the sample had undergone breast surgery 5 years or more before the study sampling. They were recruited from the Amazonki community. The Amazonki community sampled in our study is part of the national Polish Amazons post-mastectomy women's social movement. Its aim is to use the traumatic experience of breast cancer survivors for creating a friendly community for cancer patients. Women participating in our study had undergone breast conservation surgery (n = 72; the age ranged between 30 and 81 with M = 52.68, SD = 9.29) or mastectomy surgery (n = 168; the age ranged between 24 and 77 with M = 56.35, SD = 9.29), or lumpectomy surgery (n = 168; the age ranged between 23 and 72 with M = 52.14, SD = 8.20). They were sampled during their community meetings.
The procedure of the present study was subjected to the evaluation of the Ethics Committee of authorities of the Provincial Hospital in Częstochowa. The President of the Federation of Associations of the Amazons and the head of the Oncological Surgery Ward of the hospital in Częstochowa, where women from the Amazonki community are hospitalized, were part of this Committee. The approval for the current research was established based on the decision of the Committee and proceeded before sampling of data.
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Statistical analyses
Preliminary analyses of our data revealed non-normal uni-and multivariate distributions of variables. To reduce the problem, we performed mathematical transformations of data (logarithm and square root depending on the type of skewness) and based our analyses on robust statistics, namely Satorra-Bentler corrections (Satorra & Bentler, 1994) and bootstrapped confidence intervals (Konarski, 2010) . We also checked for multivariate outliers. We did not have missing values in the dataset. The main analyses were carried out based on confirmatory factor analysis (CFA). However, we decided that if the CFA analysis did not reveal satisfactory parameters of our model fit, we would carry out exploratory factor analysis (EFA) and investigate the CFA-based modification indices to find the source of the problem and trace the best fitting scale structure. The final analysis confirming our structural solution will be based on CFA. Due to the limitations related to the sample size and the number of subscales and items-related parameters, we decided that separate analysis would be carried out for each of six BIBCQ subscales (vulnerability, body stigma, limitations, body concerns, transparency, and arm concerns). Nonetheless, two subscales -transparency and arm concerns -were tested in the one two-factor model. This decision was based on two reasons. First, both have four or five observable indicators (items) each of which would trigger in our analyses a drop in degrees of freedom. Secondly, both are related to particular parts of the body (breast and arm), not with the body or its perception in general.
Furthermore, in looking for the optimal structure of items, we also decided to investigate two possible sources of structural inhomogeneity of subscales. First, four out of six subscales have a mixed format of items, where scores of some items have to be key-reversed before their averaging or summarization into their subscale's score. This may trigger a drop in the model fit indexes. Second, the BIBCQ scale additionally includes Type I and Type II statements, which may also affect the model fit indexes within each of the tested models. Finally, the content of items is not always homogeneous within subscales, so content-based structure seems to be also a viable option which will be additionally tested if low model fit indexes are found not to be biased by type of statements or the key-reversed scoring procedure. Therefore, first we checked model fit parameters of each subscale in the structure proposed by the scale authors. Nonetheless, if this solution proved to be problematic we additionally parceled subscales' item pools due to both types of statements, the item format or the items' content.
Finally, we estimated reliability coefficients for subscales of the BIBCQ instrument. As analyses proposed in this paper were based on structural equation modeling of measurement models, we used composite reliability (omega coefficient) to calculate reliability values of latent factors (Raykov, 2001 ). Yet, due to the common use of Cronbach's α coefficient in psychological studies, we also reported respective reliability values.
Due to space limitations we will not report all parameters of our structural models; however, we can provide the information upon request directed to the first author of the paper. Only standardized factor loadings of items and subscales' structures will be visualized in figures. Analyses were carried out using the following packages for the R environment (R Core Team, 2014): 'lavaan' (Rossell, 2012), 'psych' (Revelle, 2011) and 'MVN' (Korkmaz, Goksuluk, & Zararsiz, 2015) .
Vulnerability
The model fit parameters of the one-factor vulnerability subscale indicated the mediocre model fit with RMSEA = .088; and CFI = .910. Thus, the two-factor model with Type I and Type II pools of statements was tested. Five Type I items of the vulnerability subscale ask about the body perception being aware of the breast cancer. This subscale was labeled body perception. Five Type II items ask about anger, worries, and anxious rumination about own health and the body. The sixth Type II item asks about the need for external support insuring about health. This subscale was labeled body worries. The model fit parameters, reported in Table 1 , were reasonable (Kline, 2005) . The standardized factor loadings visualized in Figure 1 were also good. The covariance between both latent factors of the subscale was very high, indicating strong overlap in the subscale's content. Body stigma First, we tested the model fit of the one-factor body stigma subscale. The parameters indicated unacceptable model fit with RMSEA = .101 and CFI = .846. Parameters of the two-factor model with Type I and Type II item pools were also not acceptable; RMSEA = .093 and CFI = .872. To investigate the source of the problem we correlated the error terms of two items which had to be key-reversed (recoded) to obtain the subscale's total score. The improvement in the model fit parameters was not satisfactory (∆CFI = .004, RMSEA change of -.001), indicating different reasons for structural problems. Thus we performed EFA analysis and investigated modification indices of our structural model. Based on these results and theoretical analysis of the items' content we tested the two-factor model. One factor, labeled body aversion (items 3, 9, 19, and 21), consisted of items indicative of aversion related to physical contacts (e.g., hugging), looking at/touching own scars; and feeling less feminine. The second factor, labeled body hiding (items 1, 12, 18, 30, 32, 37, and 40), referred to self-pressure to hide one's body, avoidance of physical intimacy and feelings of being less attractive. As two items were redundant in their content (items 3 and 19 related to touching scars and avoidance related to physical: contact and intimacy), we added a covariance of their error terms into the model. The model fit parameters of this structural model were reasonable; RMSEA = .070, CFI = .932. Inspection of factor loadings ( Figure 2 ) revealed that item 12 (key-reversed) was a very poor indicator of body hiding (standardized coefficient of .276). Thus, we decided to test another model without this item. Fit parameters of the new model improved, indicating that the new model is more parsimonious (decrease in AIC of 848.183) and fitted our data; RMSEA = .062, CFI = .956.
Limitations
The one-factor model of limitations scale revealed a reasonable model fit; RMSEA = .070, CFI = .926. Inspection of factor loadings indicated that loadings of two items proved to be weak factor indicators (loadings of items 5 and 17 below .400). Inspection of modification indices suggested that adding covariance between items 5 and 6, both indicative of an individual's daily arousal and related satisfaction, would increase the model fit (Figure 3 ). The analysis of the model fit including this change revealed an increase in fit parameters (decrease in AIC of 13.270); RMSEA = .055, CFI = .957.
Body concerns
Model fit parameters of the one-factor model were not acceptable; RMSEA = .163, CFI = .854. As factor loadings of this model were satisfactory (above .400) we inspected modification indices. Based on that we added the covariance between two error terms of items 20 and 23, both related to dissatisfaction of particular areas of one's body (buttocks and hips), not dissatisfaction in general (other body concern items) ( Figure 4 ). This modification improved the model fit parameters to a good model fit; RMSEA = .046 and CFI = .990.
Transparency and arm concerns
Fit parameters of the one-factor model of the transparency subscale proved to be very poor; RMSEA = = .152, CFI = .889. Analysis of factor loadings did not reveal problems within the subscale's indicators. Modification indices suggested that error terms of items 29 and 31 should be set to covary. This suggestion seems to be supported by the items' content analysis. Both items refer to subjective perception that people are looking at the respondent in general or her chest. Implementation of error covariances into the model improved the model fit parameters significantly; RMSEA = .052, CFI = .990. The model fit parameters of the subscale indicative of arm concerns were not acceptable with regard to the error of approximation (RMSEA = .107); however, the comparative fit index was acceptable (CFI = .975). We investigated modification indexes and the content of items to find out whether any modification would be adequate and viable to increase the fit parameters. As only four items are used as indicators of this subscale and two of these are key-reversed and not related to pain or swelling but rather with normal arm sensations, we tested the new measurement model with correlated error terms of items 2 and 14. Although the error of approximation improved and yielded a mediocre fit (Browne & Cudeck, 1993) (RMSEA = .083), the subscale seems to be still relatively poorly fitted to the data.
Combining both subscales into one measurement model with transparency and arm concern latent factors (set to covary) revealed a reasonable model fit; RMSEA = .065, CFI = .952 (Table 1 and Figure 5 ). The covariance between factors was positive and moderate in magnitude.
Reliabilities and correlations between subscales
As indicated in Table 2 , estimation of composite reliabilities resulted in acceptable reliability values of all eight latent factors. Correlations between ob- servable factors (items' scores averaged within subscales) were mostly moderate, ranging from .29 to .66, indicating moderate overlap in subscales' content. The correlation between body perception and body worries within the vulnerability factor was high (r = .65), indicating a strong overlap within the originally proposed subscale. Similarly, the correlation between body aversion and body hiding was strong (r = .58), indicating content overlap between factors.
Reliability of subscales
The reliability of the BIBCQ subscales was measured by the omega coefficient, appropriate for latent factors, but alpha coefficients were also analyzed due to their popularity in research. Both are reported in Table 3 . The reliability of all subscales was acceptable in the Polish sample with regard to alpha and omega coefficients.
We also analyzed reliability of the BIBCQ subscales based on the split-half method with the oddeven system used to divide each subscale item pool into splits. We also used the Spearman-Brown formula to correct for the subscale's split lengths, which are smaller than in their unsplit form (the reliability coefficient increases as a function of the number of items). The Spearman-Brown coefficients for all subscales were as follows: .728 (r = .57) for V-Body perception; .833 (r = .71) for V-Body worries; .757 (r = .61) for BS-Body aversion; .804 (r = .67) for BSBody hiding; .731 (r = .58) for Limitations; .736 (r = .58) for Body concerns; .678 (r = .51) for Arm concerns; and .651 (r = .48) for Transparency.
Study 2
Following the previous research (Baxter, 1998; Baxter et al., 2006) and our investigation of properties and the adequacy of the BIBCQ instrument in assessing the body image in women experiencing breast cancer in the Polish context, we asked a further question about the construct (convergent and divergent) and discriminant validity of our instrument.
Assessing convergent validity, we examined the degree in which the operationalization of our construct is similar to operationalization of other constructs that it should be similar to from a theoretical angle. Research indicates that some constructs may overlap with the body image addressing the convergent validity of the BIBCQ. High correlations were found between body image and other body image scales, self-esteem, depression, and life satisfaction (e.g., overview in Baxter, 1998; or Baxter et al., 2006) . These results are based on the influence of body image on individual behavior, self-esteem, emotions, attitudes, decisions and social relations (Cash & Pruzinsky, 2002) . To estimate whether our construct adequately assesses body image, we decided to validate the BIBCQ by testing its correlations with similar body image measures, namely QLQ BR-23 (EORTC; Zawisza, Tobiasz-Adamczyk, Nowak, & Kulig, 2010) and Body Self Questionnaire (Mirucka, 2005) . Within the validation study of Baxter (1998 , Baxter et al., 2006 moderate and strong correlations were found between the BIBCQ and body self scale, namely the Multidimensional Body -Self Relations Questionnaire. Furthermore, we also tested the extent to which our scale assesses the constructs theoretically close to the body image, such as self-esteem and depression. According to Baxter (1998; Baxter et al., 2006) moderate correlations were found in many studies between body image and self-esteem as indicated by the Rosenberg Self-Esteem Inventory. Depression was also found to share common variance with the body image. Moreover, body image distortions are treated by Beck, in his popular Beck Depression Inventory, as cognitive indicators of depression. In general, depression is negatively related to body image, so depressed individuals tend to have a more negative body image (Baxter, 1998; Baxter et al., 2006) . It is important to note that the convergence between depression, self-esteem and the body image may be especially salient in the group of women with cancer. The treatment of disease often introduces additional body image and health related problems, such as pain, nausea, hair loss or fatigue, which may trigger or increase depressive symptoms and decrease self-esteem. Thus, we expect that the body image of women with cancer may be negatively related to depression and positively to self-esteem.
The divergent validity demonstrates that the construct assessed by the target scale (the BIBCQ here) is different than the construct assessed by another scale under scrutiny (Kaplan & Saccuzzo, 2005) . Social desirability (socially desirable responding) is indicative of the individual (and culture-specific) tendency of people to present a favorable image of themselves. Divergent validity in our study was estimated using a social desirability scale, Kwestionariusz Aprobaty Społecznej (Drwal & Wilczyńska, 1980) .
To test the discriminant validity, as defined by Baxter, we analyzed whether our measure is viable to distinguish the body image of women who underwent mastectomy and lumpectomy surgery. Mastectomy is more invasive for the body and thus influential for the body image of women compared to lumpectomy, during which not the whole breast but only part of it is removed surgically. Therefore, we expected and tested the extent to which the BIBCQ score results would differ between the groups of women.
ParTICIPanTs and ProCedure
Measures
The Rosenberg Self-Esteem Inventory (RSE) is a 10-item one-dimensional scale assessing self-esteem (Dzwonkowska, Lachowicz-Tabaczek, & Łaguna, 2008) . The 4-step Likert response format ranging from (1) Strongly agree to (5) Strongly disagree was used in our study. The reliability of the scale reported by the authors and indicated by the α coefficient ranged between .82 and .83 depending on the age of respondents.
The Beck Depression Inventory (BDI) is a measure of the severity of depression in adolescents and adults which consists of 21 symptoms and attitudes (Beck & Steer, 1993; Parnowski & Jernajczyk, 1977) . A 4-point Likert response format was administered in the study and ranged from (1) never to (4) very often. The reliability of the scale, as indicated in the literature, was good with alpha between .86 and .89 (Kroemeke, 2011) .
BR-23 is another scale used for validation in our study. The subscale assesses quality of life of women with breast cancer. The scale consists of 23 items and was developed to assess the body image of women with breast cancer (BR-23) and included the extended scales' tool EORTC QLQ. The BR-23 assesses the following body image dimensions: (1) body appearance, (2) sexual functioning, (3) side effects of treatment within (4) arm and (5) breast. The 4-step Likert response format used in this scale ranged from (1) never to (4) very often. The reliability of the BR-23 subscales indicated by the α coefficient was between .76 and .86 (Zawisza et al., 2010) .
The body self construct was assessed using the Body Self Questionnaire of Mirucka (2005) . The scale consists of 41 items and four subscales: (1) Intimacy with men, assessing experiences of women in intimate relations with men; (2) Own carnality/ body acceptance, indicating the degree of satisfaction related to the appearance of one's body and its shape; (3) Femininity exposure refers to acceptance and explicit exposure of own femininity attributes; (4) Eating items indicate the attitude a woman has toward eating and related body weight control behaviors. A 7-step Likert response format was used in the study and ranged from (0) Completely agree to (6) Completely disagree. Reliability of subscales was acceptable or good, ranging from .74 for Eating to .89 for Intimacy with men (Mirucka, 2005) .
The social desirability scale, Kwestionariusz Aprobaty Społecznej, developed by Drwal and Wilczynska (1980) , is a 29-item scale. The response format is two categorical with (1) true and (2) false categories. Reliability of the scale indicated by the KR-20 coefficient was .81 (Drwal & Wilczyńska, 1980) .
Sample, procedure and statistical analyses
The sample of 270 women after breast cancer used in Study 1 was also investigated in this study to test construct (convergent and divergent) validity. The Pearson correlation was used to analyze relations between variables with one exception. The relation between the social desirability scale with a two-categorical response format and other scales having multicategorical response formats was estimated using point-biserial correlation. Although treating 4-categorical variables as continuous may also be questionable, it is a widely used strategy which was also used in this study.
Aiming to test the discriminant validity of the BIBCQ instrument, a subsample of 60 women who had undergone mastectomy (n = 30) or lumpectomy (n = 30) was taken from our main sample. As only 30 women underwent lumpectomy surgery in our sample and 168 underwent mastectomy, we randomly selected a subsample of 30 women from the mastectomy sample in this part of the study. Differences between the groups were tested based on analysis of variance (ANOVA).
resulTs of sTudy 2
Correlations between subscales of the BIBCQ and scores of scales' used in Study 2 are reported in Table 3 .
Almost all correlations between eight subscales of the BIBCQ and other scales used as the criterion of convergent validity were moderate in magnitude. However, a few exceptions were found. First, vulnerability factors (body worries and body perception) were not correlated with self-esteem. Second, body self in its femininity exposure domain was also not related to vulnerability factors, body aversion or transparency. Furthermore, the BIBCQ was in general not related to sexual functioning indicated by the BR-23 scale, with the exception of body stigma.
Moreover, our study, unlike in Chinese culture (Zhang et al., 2014) , and in line with the study of Baxter (1998), revealed a negative relation between depression and the body image. It means that the more negative body image the women report, the more likely they are also to be depressed.
Analyses testing divergent validity, as estimated by the correlation between the social desirability scale and the BIBCQ, revealed lack of significant correlations with the exception of two BIBCQ subscales -limitations and body concern -which were weakly and negatively related to the social desirability scale.
Finally, we analyzed discriminant validity by testing group differences in the body image between women who have undergone mastectomy or lumpectomy surgery. The results revealed three significant differences within eight BIBCQ subscales. First, the mean score of BS-body hiding was higher for the mastectomy group (M = 2.69, SD = .44) than for the lumpectomy group (M = 2.37, SD = .43), F(59) = 6.55, p < .050. Second, body concerns mean score was higher for the lumpectomy group (M = 3.47, SD = .90) than for the mastectomy group (M = 2.88, SD = .84), F(59) = 5.22, p < .050. A similar result was found for arm concern, where the lumpectomy group (M = 2.96, SD = .57) scored higher than the mastectomy group (M = 2.59, SD = .47), F(59) = 5.74, p < .050.
discussion
Preliminary adaptation of the Body Image Breast Cancer Questionnaire (BIBCQ) and its construct validation in Polish culture were targeted in the present study. Although due to the sample size limitations our study is preliminary and the adaptation of the BIBCQ scale needs further investigation, our results indicated some differences regarding the factorial structure of the instrument compared to previous research. Validity of the scale was supported in our study, although some differences in comparison to previous studies also emerged.
faCTorIal sTruCTure of The BIBCQ Although analyses carried out in the present study established the six factorial structure of the BIBCQ introduced by Baxter (1998, and Baxter et al., 2006) , two out of six subscales were found to be bifactorial in our sample. The Vulnerability subscale included two latent factors of body perception and body worries. This statistically derived distinction seems to be rational from a theoretical angle and is based on the distinction between perception of own body suffering from cancer (agreement statements of Type I) and anger and worries related to the disease development (occurrence frequency statements of Type II). Even though the result has intuitive appeal, it also indicates that both experiences of one's body being overrun by the disease and worries are less interconnected in the Polish than in the Canadian sample.
The body stigma subscale introduced by Baxter was also found in our study to have a bifactorial structure consisting of body aversion and body hiding items. Body aversion was related to discomfort of the woman related to touching her scars but also with physical contacts with others (e.g., hugging). Body aversion also assessed feelings concerning own femininity. Body hiding referred to self-pressure to hide one's body, avoidance of physical intimacy and feelings of being less attractive. The distinction between them was based on exploration of our data (EFA), but also it seems to be reasonable from a theoretical perspective. Aversion is emotionally less engaging of own resources, and can be kept more at the implicit level, whereas body hiding additionally engages explicit behaviors (e.g., hiding) and is underlined not only by personal feelings but also behavioral effort. This distinction was also not represented in results from the Canadian sample reported by Baxter.
ConsTruCT valIdaTIon of The BIBCQ
Construct validity, defined through convergent and divergent validity, was also targeted in our study. Convergent validity, referring to similarity of our construct assessed by the BIBCQ measure to other measures assessing the same construct, was based on the assessment of the correlation between the BIBCQ and two measures -the BR-23 appearance (EORTC), and the Body Self Questionnaire (Mirucka, 2005) . Additionally, we tested relations between the BIBCQ and two constructs theoretically similar to (overlapping with) the body image, namely self-esteem and depression. Most of our analyses supported the conclusion that the BIBCQ relates moderately to the scales mentioned above, with stronger correlations of the BIBCQ with BR-23 and Body self than with self-esteem and depression. Yet, a few exceptions were also found.
We did not find correlations between self-esteem and BIBCQ-vulnerability. We also did not find relations between BIBCQ-body aversion, BIBCQ-vulnerability and the femininity subscale of the body self instrument. It seems that arm concern and vulnera- bility items assess narrow, purely biological, symptoms of the disease, such as the expansion of cancer in the body and health worries, being relatively far less indicative for own body perception tackled more by other subscales of the BIBCQ. Therefore, we find the lack of vulnerability-self-esteem relation as reasonable and indicating that aspects related to the illness at its biological basis are not (as such) integral to a woman's self-esteem and are more likely to be perceived as an external traumatic factor which they experience as an obstacle not having any internal causes which might relate to self-esteem. Yet, this result is not in line with validation study results reported by Baxter (1998) and Baxter and colleagues (2006) where the vulnerability score was moderately negatively related to self-esteem (both indicated by the Rosenberg scale). It is possible however that social changes occurring after WW II related to social perception of cancer diseases in Poland has affected this result and cross-cultural differences. Cancer was commonly treated by individuals in Polish culture as a source of shame which was kept secret even within families still after WW II. We hypothesize that at the end of the 20 th century and the beginning of the 21 st century mass media in Poland might have influenced the change in social perception of cancer as a disease which is not caused by an individual, should be diagnosed as soon as possible and can happen to anyone without it being his or her fault. It is likely that the perception of cancer in Canada was never so negative as in Poland, and thus was not deliberately and explicitly altered through mass media in Canada. As a result the perception of cancer-related biological changes in one's body is weakly but stably bound with self-esteem in Canada as it was not the target of health policy and social change.
Our findings revealed that body aversion, transparency and vulnerability scores were not related to the aspect of body self, indicative of acceptance and emphasizing one's femininity. Although the same explanation proposed above and related to self-esteem seems also to fit a lack of vulnerability-femininity exposure relation, we suggest that a different interpretation should be formulated regarding the lack of relations between body self-femininity exposure and body aversion or transparency. It seems possible that different mechanisms underlie body aversion (biased by cancer-related changes) and the tendency to accept and expose one's femininity explicitly.
Analyses testing divergent validity and based on the analyses of the relation between the BIBCQ and social desirability scale carried out in our study supported in general the conclusion that the BIBCQ does not assess respondents' tendency to be perceived in a socially desirable manner. However, two exceptions were revealed. Two subscales of the BIBCQ, limitations and body concerns, were found to be weakly, but significantly and negatively related to the social desirability score. The result indicates that: (1) explicit reporting of limitations related to one's body is likely to be accompanied by lower socially desirable self-promotion; and (2) women who report low satisfaction with their own body and appearance are also likely to express high social desirability tendencies. Thus, researchers who plan to use the BIBCQ scale in further studies should treat the score in limitation and body concern subscales with caution as the score of both may be contaminated by the variance shared with socially desirable responding style. However, as our study is preliminary, further studies using bigger samples should be carried to test both the scale structure and the effect of social desirability on responding.
Finally, by comparing women who have undergone lumpectomy and mastectomy surgery we also evidenced that the BIBCQ scale validly differentiates the body image between the two groups. Women after mastectomy reported a higher tendency and desire for body hiding than women after lumpectomy. Furthermore, body and arm concerns were higher for women after lumpectomy than after mastectomy. This result indicated that concerns related to arm and body are lower for women with less (not more invasive) surgical intervention. From a psychological point of view, arm and body concerns seem to be more marginal for women who have undergone mastectomy and struggle with more profound health problems threatening their life. In the same vein, women who have undergone lumpectomy, less invasive for their body and probably related to a less life-threatening stage of cancer, focus more on arm and body concerns central for their body image.
Limitations of the study
Although our study has many strengths, it also has some limitations. First, 90.00% of the women with breast cancer included in our study were sampled in the Amazonki community. This sample of women may be specific regarding their cancer and body-related attitudes and may differ from women with cancer not joining the community meetings. Also, women in our study were subdivided based only on one criterion -the predominantly two-categorical type of surgery as part of cancer treatment. This decision may limit (Al-Ghazal et al., 2000; Mock, 1993; Machnik-Czerwik, 2014 ) comparisons of our results with results of previous studies reported by Baxter. Finally, the small sample size limited the extent of our analyses and conclusions regarding the factorial structure of the scale in the Polish context.
